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Hybrid Rational Function Approximation(HRFA) has been already proposed
and applied to the areas of integral and data smoothing. In this paper, A method
to obtain approximate solutions of Cauchy-type singular integral equations is con-
sidered by using HRFA. Driscoll and Srivastav proposed a method to approximate
solutions of the equation by using rational approximation, e.g. $\mathrm{P}\mathrm{a}\mathrm{d}’ \mathrm{e}$ approxima-
tion. HRFA is also available in their method. It is shown that the values evaluated












$ag(x)+ \frac{b}{\pi}\int_{-1}^{1}\frac{g(t)dt}{t-x}+\lambda\int_{-1}^{1}k(X, t)g(\iota)dt=f(_{X}),$ $-1<X<1$ . (1)
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$a,$ $b,$ $k,$ $f$ [-1, 1] H\"older $-1,1$
(1)
$\int_{-1}^{1}\frac{g(t)dt}{t-x}=\lim_{\deltaarrow 0+}\{\int_{-1}^{x-}\delta 1+\int x+\delta\}\frac{g(t)dt}{t-x}$ , (2)
Cauchy dominant
equation
$ag(x)+ \frac{b}{\pi}\int_{-1}^{1}\frac{g(t)dt}{t-x}=f(x),$ $-1<X<1$ , (3)
(1) Gauss-Chebyshev $[2]_{\text{ }}$ Lobatto-Chebyshev [6]
dominant equation Driscoll,Srivastav





$ag(X)+ \frac{b}{\pi}\int_{-1}^{1}\frac{g(t)dt}{t-x}=f(x),$ $-1<X<1$ .
$a\pm ib\neq 0,$ $a,$ $b\in R$ $R$ $g(x)$
$g(x)=w(x)\phi(X)=(1-x)^{\alpha}(1+x)\beta\phi(X)$ . (4)
$-1<{\rm Re}(\alpha),$ ${\rm Re}(\beta)<1$ $\alpha,$ $\beta$ $g(x)$
dominant equation [1]
$\frac{b}{\pi}\int_{-1}^{1}w(t)(\frac{\phi(t)-\phi(x)}{t-x})dt=f(x),$ $-1<x<1$ . (5)
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$f(x)$ $f(x)$
$f(x) \approx f_{R}(_{X)}=\sum_{i=1j1}^{p’}\sum_{=}^{\rho_{i}}’\frac{\hat{A}_{ij}}{(x-\alpha_{i})^{j}}+\acute{\sum_{i=1j}}\sum_{1=}\frac{\hat{B}_{ij}}{(x-w_{i})^{j}}q\xi i’+\sum_{=i1j}\sum_{1=}’\frac{\hat{C}_{ij}}{(x-\overline{w}_{i})^{j}}q’\xi_{i}$ . (6)
$\phi(x)$
$\phi(x)\approx\phi R(_{X)}=\sum_{i=1j}^{p}\sum_{1=}^{\rho_{i}}\frac{A_{ij}}{(x-r_{i})^{j}}+\sum_{i=1}^{q}\sum_{=j1}\frac{B_{ij}}{(x-z_{i})^{j}}\xi_{i}+\sum_{i=1}^{q}\sum_{=j1}\frac{C_{ij}}{(x-\overline{z}_{i})^{j}}\xi_{i}.$ (7)
$f_{R}(x)$ $\phi_{R}(X)$ (5) [1] (3.6)
$\sum_{i=1}\sum_{1j=}^{i}\sum_{k=1}p\rho j\frac{A_{ij}F_{jk}(r_{i})}{(x-r_{i})^{k}}+\sum_{i=1}q\sum_{j=1}^{\xi_{i}}\sum k=1j\frac{B_{ij}p_{jk(Z_{i}})}{(x-z_{i})^{k}}+\sum_{i=1}q\sum_{j=1}^{\xi_{i}}\sum\frac{C_{ij}F_{j}k(\overline{z}_{i})}{(x-\overline{z}_{i})^{k}}k=1j=$
$\acute{\sum_{i=1}^{p}}\sum_{j=1}^{p_{\acute{i}}}\frac{\hat{A}_{ij}}{(x-\alpha_{i})^{j}}+\acute{\sum_{i=1j}^{q}}\sum^{l}\xi_{i}=1\frac{\hat{B}_{ij}}{(x-w_{i})^{j}}+\acute{\sum^{q}}i=1j\sum^{\xi i}\frac{\hat{C}_{ij}}{(x-\overline{w}_{i})^{j}}=1’$ . (8)
$F_{jk}(x)=- \frac{b}{\pi}\int_{-1}^{1}\frac{w(t)}{(t-X)^{j+1}-k}dt$ ,
$p=p’,$ $\rho_{i}=\rho_{i}’,$ $q=q\xi_{i}’,=\xi_{i}’,$ $ri=\alpha_{i},$ $z_{i}=w_{i},\overline{z}_{i}=\overline{w}_{i}$
$A_{ij},$ $B_{ij}$ , $C_{ij}$
(6) (6) HRFA
3 HRFA dominant equation
–
$D=\{(x_{i}, f_{i})|i=0, \cdots, m+n\}$












: $(x_{0}, f_{0}),$ $(x_{1}, f_{1}),$ $\cdots,$ $(x_{m+n}, f_{m+}n)$ $\tilde{r}(x)=\tilde{p}(x)/\tilde{q}(x)$
:
1. $(m, n)$
$r_{m,n}(x)= \frac{p_{m}(x)}{q_{n}(x)}=\frac{\sum_{j=0j^{X}}^{m}aj}{\sum_{j=0}^{n}bjx^{j}}$ , $b_{0}=1$





$\bullet$ $f(x)$ HRFA $\tilde{r}(x)$
$\bullet$ HRFA $\tilde{r}(x)$





$f(x) \approx f_{R}(_{X)}=\acute{\sum}\frac{\hat{A}_{i1}}{x-\alpha_{i}}+\acute{\sum}\frac{\hat{B}_{i1}}{x-w_{i}}pq+\acute{\sum}\frac{\hat{C}_{i1}}{x-\overline{w}_{i}}q$ ,
$i=1$ $i=1$ $i=1$











$D=-\{(x_{0}, f_{0}), (x_{1}, f1), \cdots, (x_{18}, f1_{8})\}$ ,
$x_{0}=-1,$ $x_{18}=1$ $x_{i}$ $-1$ 1
$D$ $(8, 10)$
$r_{8,10}(X)$ $=$ $p_{8}(x)/q_{10}(x)$ ,
$p_{8}(x)$ $=$ $-0.58574x^{87}-23.65\mathrm{o}x-458.1\mathrm{o}x^{65}-5351.2X-39182x^{4}-1.6824\cross 10^{5}X^{3}$
$-3.2415\cross 10^{5}X^{2}+2924\dot{1}x+1000$ ,
$q_{10}(x)$ $=$ $-0.42523X^{1}\mathrm{o}+18.885x^{9}-39\mathrm{s}.29_{X^{8}}+4869.\mathrm{o}_{x^{7}}-37470_{x^{6}}+1.6886\cross 10^{5}X^{5}$
$-3.4839\cross 10^{5}X^{4}+19258x^{3}+9965.2x^{2}+1.9241x+1.0000$ ,
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: $q_{1}0(x)$ $x=-0.14000$ , 0.21159 [-1, 1]
$p_{8}(x)$ GCD
$D$ $\epsilon=10^{-4}$ HRFA
$\tilde{r}_{6,8(x)}$ $=$ $\tilde{p}_{6}(x)/\tilde{q}_{8}(x)$ ,
$\tilde{p}_{6}(x)$ $=$ $2.4755\cross 10^{-5}X^{6}+0.0010013_{X^{5}}+0.019433x^{4}+0.22757x^{3}+1.6728x^{2}$
+7$.2367x+14.267$ ,
$\tilde{q}_{8}(x)$ $=$ 1.7971 $\cross 10^{-5}x^{8}-7.9681\cross 10^{-4}X^{7}+\mathrm{o}.\mathrm{o}16565X6-^{\mathrm{o}.20461x}5$












$\phi R(_{X)}$ $=$ $\frac{p(x)}{q(x)}$ ,
$p(x)$ $=$ $+100.63X^{7}-43446x^{6}+92546x^{5}-1.1170\cross 10^{6}X^{4}+8.7551$ $\cross 10^{6}x^{3}$
$-3.8392\cross 10^{8}X^{2}+7.9391$ $\mathrm{x}10^{8}x-7866.3$ ,










Gauss-Chebyshev $\grave{\backslash \{}\ovalbox{\tt\small REJECT}[1]$ :-96.28456,
Lobatto-Chebyshev $\grave{\backslash \{}\exists;[1]$ :-99.08774.





HRFA Cauchy $-$ dominant equation
[1]
HRFA $(6, 8)$ HRFA
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